A.

1.

2.

3.

4,

Simple problems

The suggested time allocated for ngsilon 110 4is 12 minutes.

Solve each of the following equations.

(@ 3-2)(x+1)=0

x= 2 or x—-l

X— 2=0orx+1=0

®) a@x-1¥-6=0 I -HA-Y%
x—1)?—=3=0 e s
(x-1)= =
x—1=%/3

X = \/_+10rx—'—\/_+1

() 3£-2x-1=0

@x+1DE-1)=0

x == orx=1

By Remainder theorem,
(1) = (1)°+ (1)? +3(1) + 4

Y

Find the remainder when f(x) = x* + x* + 3x + 4 is divided by (x-1).

If f(x) = x*— 2x* + k is divisible by (x + 2), find k. -

By Remainder theorem,
f(-2) =0
0 2)'-2(-2)°%+k=0
16-8+k=0
k=-8

~

If the function of a parabola is y = 2(x + 1)® - 5, find the vertex of the parabola.

the vertex = (-1, -B)
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B.

5.

More complex problems

The suggested fime allocated for Question 5 to 7 is 18 minutes.

Find the functions of each of the following parabolas.

(@) ¥

A

A

1,2)

I

» X

0

where (1,2) is the vertex of the parabola,

73 0 AN

Let the function be y =a(x-h)* + k

At the vertex,
y=ax-1)~%+2

At the y-intercept,
4=a(0-1)*+2
4=a+2
a=2
=

The function is:
y=2ax-1)°%+2
y=2(x2-2x+ 1)+ 2
y=2x2—;4x+2.+2

y =2 ddx « i

Let the function be y =ax* + bx + ¢

At the y-intercept, }\z‘_i_ |
3= a(0)®+b(0) +c
c=3

Whenx=2,y=0,
0= a(@+hb(2) +3
0=4a+ 2D + 3 wemmmmmmmnem o

Whenx=-3,y=0,
0= a(-3)°+b(-3) +3
0=9a-3b+ 3 -rrrmmmmrnm (2]

0x3 + 0Ox32
0=12a+18a+9+6
-30a =15

1

a=-—
2

1

b-'—“-—'z'

L ()L'I"'\iY:[ A1
The function is: 0= 3|
: 1 o2 1 2 ( kS
j=agi — = = (" o+ -
y=-gF g rd3 ys )

2y=-x"-x+4 b
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6.

1.

The polynomial f(x) = x° + ax® + bx - 3 is divisible by (x - 3). When {(x) is divided by (x + 2), the
remainder is 15. Find the value ofa and b.

By Remainder theorem,

£(3) =0
@) +a@) +b@)-8=0
27 +9a+3b-3=0 Qo+ 3b = ~24

Ba+ D = -8 commmmeemeee o

By Remainder theorem,
f(-2) =0

2% +a(2 +b(-)-3=4 IS 4
8+4a-2b-3=6 15 C%'*%t?é)

7R YT < QO 2
©+® 5a=35
a=1
b=-11

if the graph ofy = mx’ + 12x + 8 intersects the x-axis and m is a positive integer,
(a) find the FOUR possible values of m.

0 the graph intersects the x-axis

0A>0
(12)? - 4(m)(8) > 0
-32m > -144
m < 4.5

O 'm is a positive integer

Om=1,2,3,4 \
o o laraggc EHWM N
+the blegeet posidle poﬁiﬂ\re,}\vo\iua. -
{b) when m is a maxijnnm, find the roots of the equation mx?+ 12x+8=0.
———m—

0=4x%*+ 12x+8
0=x+3x+2
O=(@x+2)x+1)

x=-2 orx=-1
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C.

8.

Challenging problem

The suggested time allocated for tion 8 is 15 minutes.

Given that the equation (2k ~ Dx? + (k - 3)x - 2 = 0 wher

(a) find the value of k if the sum of roots equals the product of roots of the equation.

ga -(k-3) -k+3 7%
sum of roots = =

2k-1 2k-1

0 sum of roots = product of roots
k+3 -2
O =
2k-1 2k-1
2k - D(-k + 3) =-2(2k- 1)
2K2 + k Z6k — 3 = -4k + 2
2k%+11k-5=0
-2k + 1)(k—-58) =0

1 .
k='4£ ork=8§

Ok Tk=5

d%I  roots = —2 2{%
pIO Uct ¢ IOOS—Zk_l

-5
o,
e
N

®)

intercept.

By using the value of k obtained in (a), find the axis of symmetry, x-intercept(s) and y-

y = (10-1)x% + (8-3)x — 2
y=9%% + 2x -2
Aty=0,0=9x%+2x-2

-2+ /22-4(9)(-2)

2(9)
_-1++19
T
- -1++4/19 -1-419
[J x-intercepts = and ‘
b e T8
Atx= O0,y=-2
I] '_\,;Qi'r_iféfdept =-2
dinate of the vertex = —— = —
X-cooradinate o e veriex = 2(9) = 9
7 The axis of sty ds: 1 -k
e axis of symmetry is: x =— —
" e v Y‘. i 9 2.0
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(c) By using the results obtained in (b), sketch the function y = (2k - 1)x? + (k - 3)x - 2. The
axis of symmetry, x-intercept(s) and y-intercept should be clearly shown on your graph.

y .
1 vy =9x% +2x -2
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Unfamiliar problems
The suggested time allocated for Question 9 is 15 minutes.

A courier company is responsible for delivering documents to Mainland China. Suppose the
volume (in cms) of the rectangular carton used for delivery is given by C(x) = x° - 180x% +
10700x — 210000 (where x> 70).

MTR is the main means of transport used by that company. In order to reduce the cost, the
cartons used must conform to the restrictions on the size of luggage carried by passengers on
the MTR: the sum of the length, width and height of the luggage should not exceed 170 ¢m,

and the length of any side of the Inggage should not exceed 130 cm.

(@) Show thatx - 70 is a factor of C(x).

C(70) = (70)° - 180(70)+ 10700(70) ~ 210000
= 343000 - 882000 + 749000 - 210000
=0

By Factor theorem,

(x —70) is the factor of C(x).

(b) Factorize C(x).

2
- +
C(x) = (x~ T0)(s" - 110% + 3000) Rt e
= (x — 70)(x — 50) (x — 60) x-70 x°-180x%+ 10700x - 210000
x* — 702

-110%% + 10700x - 210000
-110x% + 7700x

3000x - 210000
3000x — 210000

(c) (i) Find the value of C(110).

C(110) = (110)% - 180¢110)+ 10700(110) — 210000

= 1331000 — 2178000 + 1177000 — 210000
= 120000

(ii) Using the results of (b) and (¢)(i), suggest the dimensions of a carton, with volume
120000cm?®, which conformh to the restrictions on the size of luggage carried by
passengers on the MTR.

0 From (c)(i), the volume is equal to 120000 cm® when x = 110 cm
0 the dimensions are (110 -70)(110-50)(110 - 60)
= (40 cm)(60 cm)(50 cm)

End of Assessment
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